Abstract. A short proof is given that the graphs with proper interval representations are the same as the graphs with unit interval representations.
THEOREM The following statements are equivalent when G is a simple graph.
A) G is a unit interval graph. B) G is an interval graph with no induced K 1,3 . C) G is a proper interval graph. Proof: In an interval representation of K 1,3 , the intervals for the three leaves must be pairwise disjoint, and then the interval for the central vertex must properly contain the middle of the three intervals for leaves. Thus A and C imply B.
For the converse, let G be a claw-free interval graph, and consider an interval representation that assigns to each v ∈ V (G) an interval I v . We first transform this into a proper interval representation. Since G is claw-free, there is no pair x, y ∈ V (G) such that 1) I y ⊂ I x and 2) I x intersects intervals to the left and right of I y that do not intersect I y .
is empty of endpoints of intervals that don't intersect I y . Hence we can extend I y past the end of I x on one end without changing the graph obtained from the representation. Repeating this until no more pairs of intervals are related by inclusion yields a proper interval representation.
From a proper interval representation of G, we obtain a unit interval representation. When no interval properly includes another, the right endpoints have the same order as the left endpoints. We process the representation from left to right, adjusting all intervals to length 1. At each step until all have been adjusted, let I x = [a, b] be the unadjusted interval that has the leftmost left endpoint. Let α = a unless I x contains the right endpoint of some other interval, in which case let α be the largest such right endpoint. Such an endpoint would belong to an interval that has already been adjusted to have length 1; thus α < min{a + 1, b}. This theorem has a standard interpretation for posets. The incomparability graph of an interval order is an interval graph. Existence of the function required in the definition of semiorder is equivalent to having a representation as an interval order using intervals of unit length. The incomparability graph of 1 + 3 is K 1,3 . Thus applying the Theorem above to incomparability graphs yields the following Corollary.
COROLLARY The following statements are equivalent when P is a poset.
A) P is a unit interval order. B) P is a semiorder. C) P is a interval order not containing 1 + 3. D) P is a proper interval order.
